The role of the hepatic microsomal electron-transport system in the development of metabolic tolerance from repeated oral methadone administration in mice.
The hepatic microsomal cytochromes P-450 and b5, as well as the enzymes of the hepatic microsomal electron-transport system (HMETS), including NADPH oxidase and NAPDH cytochrome c reductase, were monitored in male ICR mice (25 - 30 g) over a six-day period following repeated oral administration of methadone hydrochloride 12.5, 25, or 50 mg/kg per day, or an equivalent volume of water. Cytochrome P-450 content, when expressed per milligram of microsomal protein, was elevated as early as day 1 of administration. This increase in cytochrome P-450, which lasted throughout the period of administration, appeared to correlate with the previously reported increase in the hepatic microsomal enzyme methadone N-demethylase and tolerance to methadone lethality. The activities of the enzymes NADPH cytochrome c reductase and NADPH oxidase were both elevated significantly by day 2 of administration. However, these increases returned to control levels by day 6 of treatment. The only other cytochrome in the HMETS, cytochrome b5, showed no significant change following repeated oral methadone administration. Further, methadone administration depressed the hepatic microsomal protein content following two days of treatment and no elevation above control values was noted. The significance of these findings with respect to the role of the HMETS in the development of tolerance is discussed in some detail for methadone, as well as the findings previously reported by this laboratory for its acetylated congener, l-alpha-acetylmethadol.